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Abstract: Understanding and modeling protein chromatography is critical to the design and 
optimization of biopharmaceutical manufacturing processes. The critical factors are 
competition for binding sites and the mass transfer kinetics that determine the rate at which 
protein-surface interactions take place. Using industrially relevant antibodies, we demonstrate 
how high-throughput screening methods, confocal microscopy, and biolayer interferometry can 
be used to successfully predict chromatographic separation performance and define a robust 
parameter space. Both detailed mechanistic models, based on extensive biomolecular-level 
information, and hybrid models, that leverage large empirical datasets, are discussed and 
compared as to their virtues in the practical biologics manufacturing context.  
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